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Hipprocratic Council News 
As another year nears completion, I 
am pleased to have this opportunity to 
provide Journal readers with an over-
view of Hippocratic Council activities. 
In May of 1978, we undertook to revise 
the constitution - a process that is now 
complete. One of the "aims and objec-
tives" was the maintenance of a 
common-room for the use of members, 
and to encourage interaction with allied 
Health Service students. This room has 
recently opened and is located in the 
Health Sciences building, room H045 . 
It is partially furnished with com-
fortable chairs, tables and lamps, and 
is to be used by medical-nursing 
students - having been jointly funded. 
It is hoped that graduating classes and 
other "interested groups" will assist in 
improving the furniture and decor of 
the room. The Osler Society, a previous-
ly active council group, has now been 
disbanded and monies collected by it 
have beeen donated to the common 
room . 
The Hippocratic Council finances are 
based on an annual grant from the 
U .W.O. Students' Council and the in-
imitable fund-raiser Tach.¥cardia. An ex-
tra night of Tachycardia tills year prov-
ed a successful venture with approximate 
net profits of $5000.00 . As a loyal 
member of Meds 80 I cannot miss the 
opportunity to mention the only flaw in 
an otherwise excellent performance being 
the somewhat dubious ability of the 
judges . 
The money thus acquired is used to 
support the numerous social functions 
sponsored regularly by the Council. One 
of these is the Meds Picnic for which a 
new format is being decided upon 
because of steadily declining attendance 
of the last several years. Any sugges-
tions will be welcomed. 
The third year - fourth year party 
held at the Ukrainian Village Resort on 
January 20 was a success . Of the many 
awards given, that night was memorable 
for the destruction of the Horses's Ass 
award by a famous visiting guest lec-
turer in the martial arts . 
An important upcoming social activity 
is the Meds Ball to be held at the 
Ukrainian Village Resort on May 4th . 
We are hoping for good attendance 
from all years of medicine for what has 
always been an enjoyable evening. A 
special word for professors and con-
sultants this evening is for you as 
well. 
One of the more serious respon-
sibilities of the Council is ensuring an 
adequate student representation on 
various faculty committees. Those of 
particular note tills year include our 
first-time representation on the Admis-
sions Committee which now includes 
students from each of the first three 
years. Another committee that is assum-
ing increasing importance this year is 
the Curriculum Evaluation Committee. 
Dean Hollenburg is attempting to revise 
the present evaluation system . Course 
surveys and faculty evaluations in the 
past have been done under the auspices 
of the Hippocratic Council but low 
response rates to survey forms have 
reduced the present system to a mean-
ingless exercise (student apathy is 
reaching epidemic proportions but who 
cares?) The response to requests for 
evaluation of courses decreases from 
first year to third year and in most 
rotations in the clerkship year the stu-
dent' s opinion is not sought. An addi-
by Maureen McConnell 
tiona! problem in evaluation that needs 
considerable attention is the death of in-
formal evaluation done for students in 
clerkship. One of the frustrations of 
third year is the lack of constructive 
criticisms available for students. This 
problem is not solved by "grades" be-
ing given in September of the year 
following. A more systematic method of 
evaluation is needed. 
On a national level the Council was 
represented at the Association of Cana-
dian Medical Colleges by Jeff Coleman. 
U.W.O. is a member of the Canadian 
Federation of Medical Student Societies 
(CFMSS). This group was formed last 
year to provide a forum for information 
exchange on all aspects of 
undergraduate education in Canadian 
Medical Schools. One topic of interest 
that was considered was the use of ex-
ams as instructional tools. The CFMSS 
has undertaken to compile a set of 
clerkship objectives for each rotation. 
These objectives will serve as a guide 
to all students as a realistic set of 
objectives on a Canada-wide basis . 
In another important development the 
Student Society of the O .M.A. has been 
successful in increasing the clerkship sti-
pend from $1200 to $1500 for next 
year. It is interesting to note that, ex-
cluding Quebec which has no clerkship 
sti pend , Ontario pays the lowest in 
Canada (even after increase!) . 
The new Council will have been 
elected just before the publication of the 
Journal and names are published in this 
issue. I would like to thank those 
members on the present Council who 
have worked with me so capably over 
the past year. The incoming Council can 
be assured of our support and coopera-
tion in 1979-1980. 
Hippocratic Council 1979-80 
Honourary President 
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President 
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Executive V.P. 
Social V.P . 
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Treasurer 
Secretary 
Male Athletic Rep . 
Female Athletic Rep . 
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Kevin Gurr 
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Bob Josefchak 
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Greg McCabe 
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S.S.O .M .A. Rep . 
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Depression Today 
Confident Clinical Office Management 
SCIENTIFIC PROGRAM: 
DEPRESSION TODAY is a learning system for continuing medical education. Its broad goal is to help physicians 
gain the knowledge needed to provide quality care to patients with depression. 
Highly practical in concept, the system focuses on depression issues that are directly applicable to a physician 's 
everyday clinical practice. 
This program incorporates film presentations and monographs having self-evaluation tests. 
PART 1: RECOGNIZING AND DIAGNOSING DEPRESSION- 30 Minutes 
This unit provides a practical approach which can be integrated into the routine interview and the examination 
of patients. 
PART 2: MANAGING THE ACUTE EPISODE AND FOLLOW-UP PHASE- 30 Minutes 
In this unit, physicians learn how to treat depression using currently accepted pharmacotherapy and psycho-
therapeutic measures. 
PART 3: SPECIAL CASES IN THE PHARMACOLOGIC MANAGEMENT OF DEPRESSION - 30 Minutes 
This unit, of particular interest to psych iatrists as well as to other physic ians, deals with pharmacologic man-
agement of the more complex cases of depression. 
ACCREDITATION: 
Approved for 1 credit hour in Category 1 for the Physician 's Recogn ition Award of the American Medical Associa-
tion for each film and 9 credit hours for completion of the monographs. 
Merrell THE WM. S. MERRELL COMPANY Division of Richardson-Merrell (Canada) Ltd. 
2 Norelco Drive, Weston, Ontario M9L 1 R9 
To schedule this Depression Program for your 
next meeting CALL OR WRITE 
ED KENNY 
31 Park Avenue 
St. Thomas 
631-4079 
Merrell Medical Specialities include 
AVC, Bendectin, Bentylol , Biogastrone, Cepacol , Duogastrone, 
Tace, Tenuate, Chronulac, Cephulac, Norpramin 
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Potential Problems in the 
Interpretation of Standard Chest Films 
When some common variants of nor-
mal anatomy are encountered for the 
first time, they may prove to be confus-
ing in the interpretation of chest films . 
The following is a description of some 
of these common normal variants as 
well as some fairly frequently en-
countered potential sources for error. 
The Expiration Film 
Fig. 1-A shows a normal chest X-ray 
exposed in expiration. The heart looks 
larger and the lung bases more opaque 
than in Fig. 1-B, the same chest film ex-
posed in full inspiration. Before inter-
preting a chest film , it is important to 
make sure that the patient has made an 
adequate inspiratory effort - in an adult , 
the right hemidiaphragm should be at 
the level of the right 5th or 6th anterior 
intercostal space in full inspiration . ' 
Films exposed in varying degress of ex-
piration may lead to errors in judgement 
- particularly with regard to cardiac 
size and basal pathology. 
Variations in Contour of the 
Hemidiaphragm 
Fig. 1-B and Fig. II show two varia-
tions in the configuration of the 
hemidiaphragm , in these cases the right 
hemidiaphragm . The appearance in FIG . 
I -B is referred to as "scalloping" and is 
a normal finding 2 - the dome of · the 
hemidiaphragm is not always smooth 
and the various muscle bundles or 
"leaflets" comprising it may sometimes 
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by L. Hutton, M.D., F.R.C.P.(C) 
be seen in a rather lobulated configura-
tion . It does not signify phrenic nerve 
damage nor eventration of the 
diaphragm and is a common finding in 
normal chest x-rays , much more fre-
quently on the right side than the left. 
At times when the lungs are 
overinflated , a rather "staircase" type 
configuration can be seen related to the 
hemidiaphram (Fig . II). Again , this is 
not in itself pathological the 
overinflation allows the various muscle 
slips comprising the hemidiaphragm to 
be seen . This configuration is understan-
dably most often seen in chronic 
obstructive pulmonary disease or asthma 
and this di sappears when the acute at-
tack has resolved . It is also occasionally 
seen in healthy young adults who make 
a vigorous inspiratory effort. 
Pectus Excavatum 
The PA film (Fig. III-A) shows an 
area of apparent consolidation adjacent 
to the right heart border. The patient 
has a low grade fever - does she have 
right middle lobe pneumonia? On closer 
inspection, the heart is slightly more to 
the left of the midline than usual. This 
combination of findings - an area of 
increased density adjacent to the right 
heart border with the heart located 
slightly to the left of the midline - is 
characteristic of the P A chest findings 
in pectus excavatum. The pectus defor-
mity is quite evident in the lateral view 
(Fig. III-B) which also shows no paren-
chymal consolidation. However, the PA 
chest film may initially be misleading. 
The reasons offered for this apparent 
consolidation include soft tissue con-
tiguous to the depressed sternum being 
projected over the area of the right mid-
dle lobe, or alternatively, actual com· 
pression atelectasis of the lungs underly-
ing the costochondral junctions due to 
the depressed sternum and rib articula-
tions. The sternum is usually partially 
rotated to the right which displaces the 
heart to the left. 3 
"Skin to Skin" 
It is necessary to remember that a 
che~t fi~m depi~ts a three dimensional 
patient 10 two dimensions only _ struc-
tures _related to both the anterior and 
postenor chest wall are also rep ed resent . 
One of the most frequent examples of 
lack of representation of chest wall 
structures is in the post mastectomy pa-
tient (Fig. IV). The right hemithorax 
looks unusually radiolucent - this is 
due to a previous right mastectomy. It 
can be seen that the shadow of the right 
breast is absent, and this cause for a 
unilateral radiolucency usually does not 
prove a diagnostic problem. 
Fig. V, however, shows another exam-
ple of the chest wall structure which 
may prove to be a problem. This is an 
AP portable supine film of an elderly 
lady in respiratory failure. Does she have 
a pneumothorax? Will a chest tube help 
her? The line indicated by the arrows 
represents a skin fold, not a 
pneumothorax . The characteristic ap-
pearance of a skin fold is that it has a 
"thicker" shadow than the fine visceral 
pleural line of pneumothorax, the lung 
markings extend out beyond the line to 
the lateral chest wall, and, upon close 
inspection, it can often be seen that the 
line extends outside the confines of the 
chest. The problem of skin folds occurs 
particularly in supine films of elderly 
patients or in those who have lost a 
large amount of weight (e.g. often in 
the hyperalimentation patient). If the 
distinction between skin fold and 
pneumothorax is not clear on the initial 
film, a repeat film after re-positioning 
the patient should clarify the problem. 
The next film illustrates how lateral 
chest wall structures may present 
similarly - the film in Fig. VI-B shows 
an apparent lobulated anterior 
mediastinal mass. It is surprising that a 
mass of this size is not better seen in 
PA view (Fig. VI-A) - the reason it is 
not better seen is that it represents very 
large axillary nodes in a patient with 
chronic lymphocytic leukemia. These 
nodes are superimposed over the 
anterior mediastinum when the patient 
lifts his arms for the lateral film of the 
chest. Again, upon close inspection of 
the film , the " anterior mediastinal 
mass '' can be seen to extend beyond the 
confines of the chest. Thus, if a lesion 
is seen in one projection only, remember 
to consider the possibility that it may be 
a chest wall lesion rather than an in-
trathoracic lesion - at one time or 
another, we are all confused by the 
large skin lesion which masquerades as 
an intraparenchymal " coin lesion" in 
P A projection. 
Azygous Fissure 
The crescentic shaped linear structure 
with a rounded depsity at its inferior 
portion (Fig. VII) is a variant of normal 
and is seen in approximately 0.40Jo of 
normal chest x-rays. The line represents 
the azygous fissure , the round density at 
its end the azygous vein (Fig. VIII) . 
Embryologically, the azygous vein starts 
as an extrapleural structure and migrates 
downwards and inwards from the lung 
apex to its usual position at the level of 
the right tracheobronchial angle. In a 
small percentage of patients, its journey 
is not completed and it has the ap-
pearance described above. 4 It should not 
be confused with a pulmonary nodule of 
more ominous etiology. 
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Hiatus Hernia 
A rounded soft tissue density pro-
jected over the vertebral column and the 
heart (Fig. IX-A) is a fairly frequent 
finding in the older age group . When the 
patient is upright, an air fluid level 
(Fig. IX-B) is frequently present within 
this soft tissue density. In lateral view, 
this density is projected behind the heart 
and in front of the vertebral column. Its 
characteristc appearance and location in 
P A and lateral views allow confident 
diagnosis of a hiatus hernia, and it is 
not to be confused with a lung abscess 
or paras pinal mass . If necessary, a 
mouthful of barium will readily confirm 
the diagnosis. 
Pericardia! Fat Pad 
The inferior boundary of the heart on 
the left and to a lesser extent on the 
right may look wider than it actually is 
due to surrounding adjacent fat (Fig. 
X), the "pericardia! fat pad" which 
merges with the cardiac border. 5 This 
should not be interpreted as cardiomega-
ly . On closer inspection, the difference 
in density between the less dense fatty 
tissue and the water density of the heart 
usually permits definition of the cardiac 
boundaries . This fat pad tends to be 
more prominent in obese patients and 
those on steroids - this latter group 
may also demonstrate "mediastinal 
Tongue In Cheek In '81 
John Doyle: Favourite question is, 
"What has this got to do with sheep 
in Idaho?" Forward all responses to 
Skip Peerless, Neurosciences . 
Michael Kroll: "Well the way I look at 
it is this. You see, I like to think in 
models, as a way to gain a perspec-
tive . What I want to know is . . . " 
Rose Danielli: "I think you're really ig-
norant!" (P.S. I think so too .) 
Dick Lee - Still trying to recoup losses 
from Superbowl XIII including loss 
of money, loss of face ... 
Kathleen McCormick: Rumour has it 
that the Shah of Iran offered her a 
billion dollars for her bottle of Oil 
of Olay. (P.S. She doesn't look a 
day over 35.) 
Martin Chilvers: Still can't understand 
why the Dean didn't give him 
pregnancy leave. (Such prejudice!) 
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Bob Harper: "I'd just like to remind 
you about hockey, ... we didn't get 
very many out Sunday morning 
we lost again, but it was closer than 
usual ... 11 to 1." 
Pat Morassut: The very best secretary 
Bill Myers has ever had. 
Paul Richards: A special guest at exam 
time: (Perhaps I could pick him out 
of a line-up.) 
Bruce Shaw: One of a few people who 
smiles every Monday morning and 
still has all his teeth. 
Maria Mayer: Never discuss shortages 
with her. 
Paul Thompson: Dean Hollenberg still 
wants to know how he got medical 
leave for being "green behind the 
gills." 
Ann Moore: "London has more unwed 
mothers than Montreal does!" (P.S. 
Anne did not move here to join the 
crowd!) 
lipomatosis"' considerable widening of 
the superior mediastinum due to fat 
deposition. 
Summary . 
For adequate interpretation of chest 
films an appreciation of the normal 
anat~my is essential. It is also helpful 
to be aware of some of the commonly 
occurring variants of normal, and it is 
important to keep in mind that chest 
wall and other overlying structures are 
imaged along with the heart, 
mediastinum and pulmonary parenchyma 
in standard P A and lateral films. 
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by Hugh Perrin 
Kevin Calhoun: Just loves cream pies! 
Bob Josephchak: Rumour has it that 
Chucker spent all of February 2 
looking for his shadow. 
Liz Jolly: Definitely not as old as she 
looks . (P.S. Happy Birthday!) 
Peter Kwan: Author of a book on 
wisdom teeth entitled How To Be A 
Chipmunk. 
Sheila Rutledge: One of the great 
Saugeen Dons. (I thought they were 
all Italian.) 
George Lougheed: Never said, "Let the 
eastern bastards freeze." 
John Mutrie: Is willing to host any par-
ties held in his back yard if no one 
enters the house except to use the 
bathroom . .. 
Paul Missiuna: Would have been here 
but was twenty minutes late. 
Angela Cullen: A busy little bee with a 
Bloom fetish. 
Meds 80News 
As clinical clerkship draws closer to 
its conclusion it has become time to fill 
in our readers on pertinent class news. 
First news concerns Ramesh Zacharias 
who unfortunately suffered a seizure 
while trying to simultaneously consume 
two pizzas. Ram was rushed to Victoria 
Hospital where he was seen in emergen-
cy by Bimbo Wilmot who made the 
diagnosis of post-pepperoni seizure and 
immediately began lavaging Ram with a 
high cholesterol formula specially 
prepared for such emergencies. Ram, 
who was subsequently hospitalized for 
lipoid pneumonia, had a STAT EEG 
done which showed a lack of any elec-
trical activity - normal for him. His 
visual evoked response was so delayed 
that he was twice declared officially 
dead by the EEG techmcian before an 
emergency CT scan revealed congenital 
occipital lobe displasia. 
I guess most people have heard about 
the Christmas party held at the home of 
Lloyd, Kevin, Kim and Andy. These 
four members of our class, proud 
possessors of a combined Apgar score at 
birth of 3, got more than they bargain-
ed for when Doug Zochodne got up and 
declared his candidacy in the next 
federal election. Doug, whose only 
previous elected position was blackboard 
momtor in Grade Three, will kick off 
his campaign with a gala dance at the 
McCormick Home next month. Mean-
while, his campaign manager Rhys 
Jones remains in jail after embezzling 
untold monies from the clerkship sti-
pend fund (money previously confiscated 
by the 3rd - 4th year teaching commit-
tee). 
Many of our class are branching into 
other fields. Barb Kane will be taking 
next year off to work full time in 
Weldon Library wntmg graffitti on 
washroom walls. Kevin Kain, who can 
now curl 50 pounds with either lip, is 
entering the Arnold Schwartzennegher 
look-a-like contest in New York City 
next month . Kathy Hathaway is taking 
a year off to do research. She is going 
to deprive 100 heavily-smoking rats of 
their cigarettes for a year in an attempt 
to show that not smoking is hazardous 
to your health. 
This issue's Lloyd Van-Wyck "upturn-
ed collar" award goes to a member of 
our class who has maintained an amaz-
ing consistency over his three years of 
medicine. An individual who has never 
showed up on time for any class, 
meeting or rotation since entering 
by Steve Lundy 
medicine and in fact not even for his 
wedding last summer. The unammous 
choice is Brian Shamess. 
In other news, Steve Leff was expell-
ed from medicine following his attempt 
to sell a barrel of swimming pool 
chlorine to a patient who had been dead -
for almost 24 hours . Steve, who told 
the patient almost two hours of non- . 
stop jokes before giving him the hard 
sell, was last seen at Dean Russell's 
polishing microscope lens. 
Meanwhile, obstetricians in London 
are distraught at the fact that Kim 
Wilmot has only one year left at 
Western. Kim, who has personally ac-
counted for 500Jo of the pregnancies in 
London over the last seven years, will 
spend next year on loan to the Quebec 
government in an attempt to bolster that 
province's falling birth rate. Following 
this he will become a veterinarian on his 
parent's rabbit farm . 
Finally, anyone who has seen Ken 
Altschuler is asked to contact the 
Dean's office. Apparently Ken showed 
up at the wrong hospital for his first 
four rotations and has missed his last 
three rotations. He was last seen looking 
for the elevator to the twelfth floor at 
University Hospital. 
Common Medical Terms Which Are by Andy Lata 
Often Ignored in Classical Medical Education 
One of the tasks facing medical 
students throughout the world is learn-
ing to apply the majority of their 
academic efforts towards compiling in-
formation of practical and wide 
spread importance. Too often the over 
zealous junior medical student spends 
endless hours studying exceedingly rare 
and nebulous syndromes, most usually 
bearing the names of at least three 
obscure German physicians. It comes as 
a shock when the budding doctor 
realizes that the vast majority of this in-
formation is .useless, and that there ex-
ists a giant gap in his understanding of 
the truly common and essential facts of 
medical life. 
The student is therefore unable to 
adequately communicate in his new en-
vironment. Reciting the fine points of 
Unverricht-Lundborg disease, Wiskott-
Aldrich Syndrome and the trophic skin 
changes seen in African histoplasmosis 
does not contribute to superior medical 
care. The basics of medical education 
must be concentrated upon. 
For these reasons, I have compiled a 
short list of some of the entities that 
any medical student practicing here in 
London will encounter with surprising 
frequency. 
The Orange Juice Sign - The number of 
full glasses of orange juice on the pa-
tients' bedside table is equal to the 
number of days the patient has been 
legally dead. Most commonly seen on 
surgical wards. 
NAD - Commonly misinterpreted as 
"No abnormality detected" ; In fact, 
should read as "Not actually done." 
The Embassy Hotel Address Sign - Far and 
away the most reliable sign for chrome 
alcoholic liver disease . Forget about spider 
~ (nevae)?, palmar erythema, contractures. 
and asterixis . 
Embryo Doctors - An affectionate term 
for Climcal Clerks. More polite than the 
standard "Climcal Jerks". 
Shadow Merchants The hospital 
radiologists . 
Chiefs Triad - A syndrome consisting of 
chrome anemia, progressive fatigue and 
profound depression. Commonly seen in 
widespread carcinomatosis and 4th year 
surgical residents. 
The "0" Sign - The particular oral 
configuration seen in severely neur-
ologically comprised patients. The lips 
form the characteristic "0" configura-
tion. Intubation is indicated. 
The "Q" Sign - The inevitable progres-
sion of the "0" sign. The tongue forms 
the bar on the Q. Intubation is no 
longer indicated . 
The Michelin Tire Sign - A terminal 
sign seen in subcutaneous emphysema. 
Liver Rounds - The most enjoyable 
rounds of the week. Also called Happy 
Hour . 
Shaded Area Therapy (S.A.T .) - In 
severely ill patients, the philosophy 
which has the sole aim of therapy max-
imizing the number of shaded areas 
crossed by the SMA-12 line print-out. 
Scored as follows: 
Successful S.A.T. -greater1than 10 of 12 
Average response of patient admitted to 
Continued on page 8 
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Differential Diagnosis 
Dr. Andrew Jenn sat pensively at his 
massive walnut desk reviewing his 
second last chart of the day. As he 
completed it he heard the voice of his 
secretary over the intercom informing 
him that Mr. Brad E. Kinyn had arrived 
for his appointment. Drawing a new 
chart out of his filing cabinet Dr. Jenn 
quickly scratched Mr. Kinyn's name on 
it in a most illegible scrawl. He 
straightened his tie and then ushered his 
new patient into the office with a 
friendly ''good afternoon'' . 
With a keen sense of observation Dr. 
Jenn scrutinized his patient. Important 
clues, which could explain why their 
paths should cross, were assimilated. 
Mr. Kinyn was a middle aged man who 
shuffled fatiguably into the office. The 
buttons on his yellow shirt were ob-
viously straining to contain an extra tire 
which he carried around his middle and 
his corduroy trousers, although not 
large, appeared as though they were 
concealing toothpicks instead of legs. A 
short history revealed that over the past 
year he had felt an increasing general 
fatigue and had suffered two broken 
ribs . He had also grown conscious of 
the fact that his sleep was often inter-
rupted with frequent visits to the 
washroom. 
Try to answer the following questions 
about Mr. Kinyn: 
1. Which of the following is the most 
plausible reason for Mr . Kinyn's high 
blood pressure: 
a - An increase in his thyroxine levels 
b - An epinephrine secreting tumour 
c - An increase in cortisol levels 
d - A decrease in thyroxine levels 
which lower his cardiac output 
and cause a reflex to increase his 
blood pressure 
e - Renal disease 
f - Mr. Kinyn is a very anxious 
person 
2. If you examined this man's abdomen 
you would probably find he has: 
a - ascites due to alcoholic cirrhosis 
of the liver 
b - esophageal varices 
c - cutaneous striae due to a rapid 
gain in weight 
d - cutaneous purple striae 
e - a tatto of a donkey kissing his 
belly button 
f-a and b 
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3. Those who suffer from Mr. Kinyn's 
disease usually have decrease knee and 
ankle reflex jerks: 
a- true 
b - false 
4. In order to determine the etiology of 
Mr. Kinyn's symptons you would do a: 
a - dexamethasone suppression test 
b - deoxycortisone suppression test 
c - Paul Bunnell test 
d - glucose tolerance test 
e - radioactive iodine uptake test 
(RAIU) 
f - Harvard Step test 
5. If the patient was a female instead of 
a male, she would probably suffer from 
amenorrhea and hirsuitism: 
a- true 
b - false 
6. The substance most responsible for 
this man's appearance is found in the: 
a - supra optic nuclei 
b - follicles of the thyroid gland 
c - beta cells of the Islets of 
Langer hans 
d - omega cells of the Islets of 
Langer hans 
e - zona fasciculata 
f - zona reticularis 
7. Which of the following .Abnormal 
results would likely be discovered on ex-
amination of Mr. Kinyn's urine: 
a - hematuria 
b - an increase in 17-hydroxysteroids 
c - glucosuria 
d - elevated phosphate levels 
e- band c 
f- c and d 
8. Which of the following is likely to be 
reported in a blood test: 
a- hypokalemia 
b - hyperglycemia 
c- polycythemia 
d - hypocalcemia 
e - all of the above 
f - three of the above 
9. In addition to his several broken 
bones Mr. Kinyn probably suffered 
from: 
a - Adiposus Dolorosa 
b - recurrent infections 
c - seborrheic dermatitis 
d - pre-senile dementia 
e - contagious halitosis 
by Bruce Edington 
ANSWERS 
1. c - elevated cortisol 
2. d - purple cutaneous striae due to 
muscle wasting and the appearance of 
veins through the skin 
3. b -this sign is consistent with hypo-
thyroidism 
4. a- no such chemical as 
deoxycortisone 
5. a 
6. e- review your histology 
7. e - 17 - hydroxysteroids are meta-
bolites of cortisol. Many Cushing's 
become diabetic and exhibit 
glucosuria. 
8. f - hypokalemia aldosterone-like 
effects of cortisol hyperglycemia -
often diabetes occurs in Cushings 
polycythemia - cortisol stimulates 
production of erythrocytes 
9. b -cortisol lowers the immune 
response 
Common Medical Terms 
(Continued from page 7) 
medical ward- 8-10 of 12. 
Unsuccessful S.A.T. - less than 8 of 12. 
The only solution in face of unsuc-
cessful S.A.T. is to increase the size of 
the shaded areas. 
The Pit- The emergency room . 
Pelvic Pirates - The Department of 
Obstetrics. 
Orthotronics - Orthopedics 
Cardiotheatrical Surgery Cardio 
vascular Pump Surgery 
Department of Heavy Breathing · 
Respiratory Technology 
Going South - Condition is deteriorating 
rapidly. Can be applied to both patients 
and doctors. Texas has replaced Heaven 
in many physician's vocabulary. 
Saturday Night Griever - Term used to 
denote the person first-on-call on the 
weekend. 
~ note: _Any. further medical gems not 
mcluded m this article but in common 
use . in London would be greatly ap· 
prec1at~d. ~opefully (?) a more com· 
plete hst w1ll be possible in the near 
future. 
Cardiac Arrest: 
The Use of Drugs in the Initial Management 
INTRODUCTION 
In rendering Emergency Cardiac Care 
to the cardiac arrest victim, one must 
initiate Basic Cardiac Life Support 
(BCLS) as soon as possible and follow 
with Advanced Cardiac Life Support 
(ACLS). These skills are essential to any 
physician managing a cardiac arrest. 
BCLS is an emergency first aid pro-
cedure. It consists of the recognition of 
respiratory and cardiac arrest and star-
ting the proper application of car-
diopulmonary resuscitation to maintain 
life until a victim recovers sufficiently to 
be transported, or until advanced car-
diac life support (ACLS) becomes 
available.' Standards for BCLS2 and 
ACLS3 have been clearly outlined. 
The central nervous system is entirely 
dependent upon oxygen. Following car-
diac arrest it is essential that oxygena-
tion be resumed within five minutes or 
irreversible brain damage will result. 
The use of BCLS places the victim in a 
holding pattern providing adequate ox-
ygenation and allowing time to render 
further resuscitative measures. It is the 
responsibility of the person in charge of 
managing the cardiac arrest to ensure 
that proper cardiopulmonary resuscita-
tion, i.e. providing adequate ventilation 
and cardiac output, is being rendered. 
Advanced cardiac life support includes 
the use of adjunctive equipment, cardiac 
monitoring, DC counter shock, 
establishing and maintaining an in-
travenous infusion, and the use of 
definitive drug therapy. Drug therapy 
used in the initial stages of cardiac ar-
rest will be discussed in detail. The first-
line drugs are oxygen, sodium bicar-
bonate, epinephrine, lidocaine, and 
calcium chloride. It is essential to have 
a clear understanding of their phar-
macology related to cardiac arrest 
management and the sequence of ad-
ministration. 
OXYGEN 
The various methods of delivering ox-
ygen are beyond the scope of this 
discussion, but its use in cardiac arrests 
is of utmost importance. 
The percent saturation of haemoglobin 
in arterial blood is dependent upon the 
gaseous pressure of oxygen (P02) in 
blood which is in turn dependent upon 
the alveolar oxygen tension. Because 
anoxia contributes to myocardial ir-
ritability and oxygen is necessary for 
cerebral viability, every effort must be 
taken to improve tissue oxygenation. 
Expired air provides about 16-17o/o 
oxygen. In cardiopulmonary resuscitation 
this concentration provides adequate 
cerebral oxygenation. The chance of suc-
cessful reversal of a fatal dysrhythmia is 
markedly improved by increasing 
myocardial oxygenation. Therefore, 
following the initiation of proper car-
diopulmonary resuscitation, efforts 
should be made to deliver 100% oxygen . 
This is most safely carried out by en-
dotracheal intubation. However , under 
no circumstances should one interrupt 
CPR for anymore than 15 seconds to 
achieve this end. 
Throughout the cardiac arrest there 
must be ongoing assessment of ven-
tilatory status. Monitoring of arterial 
blood gases provides a good indication 
of the degree of oxygenation. A P02 of 
80-100 is desirable. 
Causes should be found for any level 
less than this. These include inadequate 
CPR, faulty oxygen delivery system, en-
dobronchial intubation, aspiration, 
pulmonary edema, pneumothorax and 
pericardia! tamponade (possibly secon-
dary to intracardiac injection) . 
Constant close monitoring of ventila-
tion will help to avoid these complica-
tions . 
SODIUM BICARBONATE 
During cardiopulmonary arrest, a 
result of hypoxemia is anaerobic 
metabolism , which generates lactic acid 
causing metabolic acidosis. The drug of 
choice in managing acidosis is sodium 
bicarbonate. 
A number of factors make it essential 
to treat metabolic acidosis as early as 
possible during an arrest situation. With 
an increase in hydrogen ion, the oxygen-
haemoglobin curve shifts to the right. 
With this shift, at a particular P02, the 
haemoglobin is less saturated with oxy-
gen. Therefore, despite adequate car-
diopulmonary resuscitation , less oxygen 
is delivered to the periphery, resulting in 
hypoxia at the cellular level. 4 It has 
been further demonstrated that 
metabolic acidosis predisposes the heart 
to ventricular fibrillation, and that the 
fibrillating heart is refractory to 
by Rocco Gerace, M.D. 
defibrillation. 5 Acidosis has been shown 
to be accompanied by a decrease in ven-
tricular contractile force , 8 a factor 
which should be avoided in light of the 
already comprised circulation. In addi-
tion, acidosis depresses diastolic 
depolarization and suppresses spon-
taneous activity in sheep Purkinje 
fibres. 3 These facts demonstrate the 
urgent need to correct metabolic 
acidosis . 
Pharmacology 
The mechanism of action of sodium 
bicarbonate may be best explained by 
the Henderson-Hasselbach equation: 
HCO)+ H ~ H 2 C03~ H 20 + C0 2 
By adding bicarbonate, the equation 
shifts to the right resulting in a decrease 
in hydrogen ion (correcting the 
metabolic acidosis) and an increase in 
carbon dioxide. This production of car-
bon dioxide points out the importance 
of adequate ventilation . In the absence 
of ventilation, the carbon dioxide con-
centration increases. Because carbon 
dioxide moves into cells far more readi-
ly than bicarbonate, the relative increase 
in carbon dioxide at the intracellular 
level shifts the equation to the left , 
thereby exacerbating intracellular 
acidosis and its attendant complications . 
Even in the presence of adequate ven-
tilation during the first few minutes 
after rapid administration of sodium 
bicarbonate, depression of myocardial 
function can occur . 7 
Dosage 
The recommended dosage of sodium 
bicarbonate is 1.0 mEq/ kg by either 
bolus injection or continuous infusion 
over a 10 minute period . One half of 
the initial dose must be administered at 
10 minute intervals. The use of an em-
pirical drug dosage is at best a rough 
estimate and must be used in light of 
the clinical situation. For example, in a 
witnessed cardiac arrest in which 
resuscitation is effected promptly, bicar-
bonate should be given only if indicated 
by blood gas determination. However , 
in ventricular fibrillation , if defibrilla-
tion is ineffective in presence of ade-
quate cardiopulmonary resuscitation , 
bicarbonate should be given at the 
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recommended dosage and repeated as 
necessary. 
The only accurate method of deter-
mining bicarbonate dosage is the utiliza-
tion of serial blood gases . Arterial blood 
should be drawn as early as possible in 
a cardiac arrest and sent for blood gas 
determination. The results will provide 
an indication of the effectiveness of ven-
tilation and serve as a guide for bicar-
bonate administration. The following 
equation is useful in determining bicar-
bonate dosage: 
Base Deficit (mEq/ L) x patient weight (Kg) 
4 
Because alkalinization to a normal PH 
increases responsiveness to catechol-
amines, its administration should 
precede that of epinephrine. 
Untoward Effects 
Like any drug, sodium bicarbonate 
must be used judiciously in the manage-
ment of a cardiac arrest. As mentioned, 
the utilization of bicarbonate without 
adequate ventilation can exacerbate the 
intracellular acidosis . It is of paramount 
importance to ensure that any patient 
who has arrested is being properly ven-
tilated prior to bicarbonate administra-
tion . 
An overdose of sodium bicarbonate 
produces a metabolic alkalosis. This 
results in an increased affinity of 
haemoglobin for oxygen which impairs 
oxygen release at the cellular level. Fur-
ther, alkalemia increases cerebral 
vascular resistance, thus causing a reduc-
tion in cerebral blood flow . 8 During 
prolonged cardiac arrest , there is a ri se 
in arterial osmolality which is ag-
gravated by the administration of 
sodium bicarbonate. Acute hyper -
osmolality induced in animals has caus-
ed death secondary to congestion of 
cerebral white matter together with in-
traventricular hemorrhage. 8 
Successful resuscitation · can only be 
measured by the degree of cerebral 
recovery . Those detrimental effects of 
sodium bicarbonate excess (e .g. anoxia , 
alkalosi s and hyper-osmolality) on oxy-
gen delivery are additive especially in 
respect to cerebral oxygenation. 
Summary 
The use of sodium bicarbonate in a 
cardiac arrest is a double-edged sword . 
It is essential to correct the metabolic 
acidosis without causing metabolic 
alkalosis . Dosage guidelines should be 
used only as a rough estimate and in 
light of the clinical situation. Blood gas 
determination should be carried out as 
early and as frequently as possible in an 
arrest situation to provide more accurate 
guidelines for sodium bicarbonate ad-
ministration. 
EPINEPHRINE 
Epinephrine is the sympathomimetic 
of choice in the management of cardiac 
arrest. It has both alpha and beta 
Page 10 
stimulating properties. Other cate-
cholamines such as isoproterenol, a pure 
beta stimulant, should be reserved as 
second-line medications. 
Pharmacology and Indications 
Epinephrine has a wide range of ac-
tivity. Only those activities pertinent to 
cardiac arrest management will be 
discussed. 
Ephinephrine causes an increase in 
peripheral vascular resistence which is 
reflected by an increase in blood 
pressure. This role becomes very impor-
tant during cardiopulmonary resuscita-
tion. It provides an increase in the 
systemic blood pressure in conjunction 
with cardiac compression, thereby im-
proving cerebral and myocardial blood 
flow. Importance of this action has been 
stressed as one of the more important 
uses of epinephrine in cardiopulmonary 
resuscitation. 9 ' 0 Action on the 
papillary muscle of the cat include in-
creases in the contractile force, the rate 
of rise of tension in isometric contrac-
tions, excitability, and acceleration of 
the rate of spontaneously beating muscle 
fibres, as well as induction of 
automaticity in quiescent muscle fibres . 
These actions make epinephrine well 
suited in asystole in which the myocar-
dial muscle fibres are not contracting 
and in electrical mechanical dissociation 
where there is no cardiac output in spite 
of electrical activity . In these latter two 
conditions, epinephrine is often more ef-
fective if calcium chloride is given 
following epinephrine. 
Epinephrine can convert fine ven-
tricular fibrillation into a coarse ven-
tricular fibrillation which is more 
amenable to termination by DC counter-
shock . 
The effects of epinephrine are at-
tenuated in severe acidosis. It is impor-
tant therefore to correct any suspected 
acidosis with sodium bicarbonate prior 
to the administration of epinephrine. 
Dosage and Administration 
The recommended dosage of 
epinephrine is 0.5 mg. given in-
travenously. It must be adequately 
diluted and one may use a premixed 
solution, admunistering 5.0 mi. of 
I : 10,000 or one may use 0. 5 mi. of 
I : 1,000 concentration and dilute it with 
normal saline. 
If there is difficulty securing an in-
travenous line, the epinephrine may be 
given into the endotracheal tube . 
Although there is a slight delay in its 
action, endotracheal instillation has been 
shown to be as effective as intravenous 
administration.' ' Despite suggestions 
regarding advantages of intracardiac 
medication in the recent literature,' 2 the 
use of intracardiac epinephrine should 
should be avoided if possible . Because 
intravenous administration of 
epinephrine has been shown to be as ef-
fective as intracardiac, the risks of in-
tracardiac injections (e.g. coronary 
artery laceration, cardiac tamponade, 
pneumothorax, and intractable ven-
tricular fibrillation secondary to in-
tramyocardial injections) probably out-
weigh the potential advantages. 
If epinephrine is found to be ineffec-
tive, one must check very closely to en-
sure that the patient is not suffering 
from hypoxia, acidosis, or alkalosis. If 
these factors have been corrected, and 
epinephrine continues to be ineffective, 
the use of intracardiac administration 
may be considered. 
Untoward Effects 
While increasing heart rate and 
myocardial contractile force, epinephrine 
also increases myocardial oxygen con-
sumption. This can indeed be a serious 
complication in light of the pre-existing 
ischemic myocardium. 
Because epinephrine increases the 
slope of phase IV depolarization, it in-
creases the automaticity of the con-
ducting system. This predisposes to ven-
tricular dysrhythmias. 
In spite of these deleterious effects, 
epinephrine is an extremely valuable 
drug in the management of cardiac ar-
rest. 
LIDOCAINE 
In spite of the constant research into 
antiarrhythmic medication, lidocaine 
continues to be the first-line antiar-
rhythmic of choice in the management 
of cardiac arrest as well as the pre-
arrest and post-arrest phases of emer-
gency cardiac care. 
Dysrhythmias may be divided into the 
following categories: those due to distur-
bance of impulse formation related to 
automaticity, those due to disturbance 
of impulse conduction, or both. The use 
of lidocaine in the managment of these 
conduction disturbances will be discuss-
ed . 
Pharmacology 
Mode of Action 
Lidocaine decreases the slope of phase 
IV depolarization of Purkinje fibres 
resulting in a decrease in automaticity. 
Lidocaine also facilitates conduction 
in Purkinje fibres. By abolishing a 
unidirectional block in damaged con-
ducting fibres, it can eliminate that con-
dition responsible for re-entry dysrhyth· 
mias' 3 (Figure 1). 
In addition, lidocaine has been shown 
to reduce the non-uniformity of action 
potential duration in Purkinje cells 
which results in a more uniform 
recovery of excitability.' 4 , 1 5 This in-
creases the ventricular fibrillation 
threshold (i.e. that electrical current 
needed to induce ventricular fibrillation) 
which is effective in preventing ar-
rhythmias in the pre or post-arrest 
phase. 
Pharmacokinetics 
A two compart_ment open model may 
be used to descnbe the distribution of 
lidocaine (Figure 2). Immediately after 
intravenous administration, the drug 
may be considered to be contained 
within the intravascular space. It is im-
mediately distributed to the periphery 
where it exists in equilibrium with the 
intravascular space. This drastically 
decreases the blood level immediately 
following administration. That portion 
of the drug which is within the in-
travascular space is metabolized in the 
liver. The resulting metabolites, which 
may retain some pharmacological activi-
ty, are excreted by the kidney. 
Looking at blood levels following 
drug administration (Figure 3), one can 
easily see that administration of a single 
bolus of the drug gives an adequate 
blood level but for a short period of 
time. If one simply initiates an in-
travenous infusion, it takes approximate-
ly nine hours to reach therapeutic levels . 
Therefore, when using lidocaine it is 
necessary to administer a bolus of the 
medication followed immediately by con-
tinuous intravenous infusion. 
Indications 
The indications for lidocaine can be 
divided into three categories: pre-arrest 
phase, arrest phase, and post-arrest 
phase. In the pre-arrest phase, lidocaine 
is indicated for frequent premature ven-
tricular beats (PVCs) , PVCs falling on 
the T wave, multifocal PVCs, or bursts 
of two or more PVCs. It has recently 
been suggested that the R on T 
phenomenon has been over-emphasized, 
and that isolated PVCs are as common 
as those falling on the T wave in in-
itiating ventricular tachycardia . 1 8 This 
suggests that in the presence of myocar-
dial ischemia or infarction, the incidence 
of one or more PVCs is an indication 
for lidocaine administration. 
In the arrest phase, if ventricular 
fibrillation is refractory to cardioversion, 
despite correction of hypoxemia and 
acid base balance, lidocaine may be 
given prior to further counter-shock. 
In the post-arrest phase, any patient 
resuscitated from ventricular fibrillation 
warrants a bolus of lidocaine followed 
by an intravenous infusion for at least 
24 hours. 
Dosage 
The recommended dosage is 1 - 2 
mg/ kg bolus followed by a 50 
ug/ kg/ min. infusion. In the average 
adult, this translates to a 100 mg. bolus 
followed by an infusion at 4 mg/ min. If 
there is hepatic or renal impairment, the 
doses should be modified accordingly. 
During cardiopul01onary resuscitation, 
there is a decrease in hepatic and renal 
blood flow . This must be kept in mind 
when administering lidocaine. It is to be 
emphasized that lidocaine must always 
be given as a bolus followed by a con-
tinuous infusion in order to develop 
therapeutic blood levels. 
Untoward Effects 
Central nervous system effects include 
focal and grand mal seizures, psychosis, 
and rarely respiratory arrest. 
Drowsiness , decreased hearing, 
paresthesias, disorientation, and muscle 
twitching may occur, and some patients 
may become acutely disturbed and 
agitated . 1 4 Treatment revolves around 
withdrawal of lidocaine followed by ad-
ministration of diazepam where in-
dicated. 
Toxic levels have been reported to 
produce bradycardia and hypotension 
due to decreased myocardial function. 
In addition, it has been reported to 
cause a decrease in A-V conduction 
demonstrated by conversion of a second 
degree block to a third degree block. 
However , these side effects are probably 
so infrequent that the benefit far 
outweighs the remote possibility of these 
risks. 
It must be remembered that lidocaine 
is metabolized in the liver , and in the 
presence of liver disease or decreased 
hepatic blood flows such as congestive 
heart failure, the dose of lidocaine must 
be reduced . The metabolites , excreted in 
the urine, have pharmacological activity . 
Therefore, in the presence of renal 
failure or reduced renal blood flow , the 
dose will have to be altered accordingly . 
CALCIUM CHLORIDE 
The mechanism of action of calcium 
in cardiac arrest is less clear than the 
drugs discussed previously. In spite of 
this, calcium choride remains essential in 
the drug armamentarium for the 
management of cardiac arrest. 
Pharmacology 
The calcium ion (Ca2 +) is now known 
to have two major roles in excitation-
contraction (i.e. in the initiation of con-
traction (trigger substance) and in the 
regulation of myocardial contraction 
(regulating factor). Further, unlike 
skeletal muscle, mycardium relies on ex-
tracellular Ca2+) in excitation-
contraction. 
As the action potential crosses the 
sarcoplasmic reticulum , there is a release 
of relatively large amounts of free Ca2 + 
into the intracellular space. The in-
itiating stimulus for this release of Ca2 + 
from the sarcoplasmic reticulum is a 
relatively small amount of inward 
calcium movement produced by the ac-
tion potential. The increased intracellular 
Ca2 + concentration diffuses to the 
region of the myofibrils where it binds 
to troponin C. Troponin C acts by in-
hibiting actin-myosin contraction. 
However, when calcium binds with 
troponin C, this inhibitory action is 
blocked, allowing actin-myosin interac-
tion, producing myocardial 
contraction. 1 7 · 
Relaxation is initiated by an unknown 
stimulus. During relaxation, intracellular 
Ca2 + is taken up by the sarcoplasmic 
reticulum and, to a lesser extent, 
mitochondria, thereby allowing troponin 
C to resume its inhibitory action. 1 7 
In the failing heart, the sarcoplasmic 
reticulum is less able to take up free 
Ca2 + , leaving the mitochondria to carry 
out this function. The mitochondria are 
less able to release calcium during an 
action potential; therefore, there is a 
relative depletion of that Ca2 + im-
mediately available for the excitation-
contraction cycle. 1 8 Myocardial contrac-
tility is also proportionate to the 
(Ca)/ (Na) ratio. Therefore, if there is 
an excess of Na + or a deficiency of 
Ca2 +, this decreases the (Ca)/ (Na) 
ratio , thereby inhibiting myocardial con-
tractility . 
Intracellular acidosis decreases the af-
finity of troponin C for Ca2 + and may 
contribute to some forms of heart 
failure , especially those associated with 
ischemia. This further emphasizes the 
need for correction of acidosis in a car-
diac arrest situation. 
Indications 
The indications for calcium chloride 
during cardiac arrest revolve around its 
ability to increase myocardial contractili-
ty and ventricular excitability. In 
asystole , it is indicated in order to help 
restore electrical rhythm and develop 
spontaneous myocardial contraction. 
In electrical mechanical dissociation 
(EMD) there is an orderly electrical 
rhythm with no cardiac output. Calcium 
is indicated in EMD to enhance myocar-
dial contractility in response to the elec-
trical stimulus. 
Calcium chloride potentiates the use 
of epinephrine in the treatment of ven-
tricular fibrillation. Therefore, calcium 
may be utilized in ventricular fibrillation 
which is unresponsive to DC counter-
shock and initial drug therapy. 
Dosage 
In adults , the dose is 2.5 - 5.0 mi. of 
calcium choride in a 100Jo solution. This 
may be repeated every ten minutes, up 
to four doses as needed. As with 
epinephrine, intracardiac injection should 
be avoided . However , if this is the only 
route available, 5 - 10 cc. of calcium 
choride in a 1 OJo solution may be gi~en . 
Untoward Effects 
If too much calcium is given, or the 
dose is given too rapidly, it may flood 
the contracting mechanisms within the 
myofibrils , precipitating bradycardia or 
arrest. 
In patients who are digitalized , lower 
doses should be used. Calcium chloride 
can precipitate or worsen, digitalis tox-
icity. If the patient is known to be 
digitalis toxic, calcium chloride should 
be avoided or used cautiously. 
Calcium choride should not be mixed 
with sodium bicarbonate. This combina-
tion causes the formation of chalk em-
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boli which are delivered into the blood 
stream. When used with sodium bicar-
bonate the intravenous line should be 
flushed. 
UTILIZATION OF DRUGS IN 
CARDIAC ARREST 
There are basically three causes of 
cardiac arrest: ventricular fibrillation, 
asystole, and electrical mechanical 
dissociation (EMD). The indications for 
the use of first-line drugs in each of 
these conditions has been discussed. One 
must have a definite approach to the 
utilization of these drugs, knowing both 
dosage and sequence of administration. 
A flow chart may be organized 
(Figure 4) outlining a basic approach to 
the management of initial steps of car-
diac arrest. This type of chart should be 
used as a guide only and may be varied 
in light of the clinical situation. For ex-
ample, if a patient suffers a cardiac ar-
rest outside hospital and there is a delay 
of 3 - 4 minutes in initiating car-
diopulmonary resuscitation, ventricular 
fibrillation may be better treated by the 
administration of sodium bicarbonate 
and epinephrine prior to the initial 
defibrillation, knowing that metabolic 
acidosis is likely present. 
The use of second line drugs (i.e . 
" useful drugs" 3 ) is beyond the scope of 
this discussion . However, they must be 
considered in the management of a car-
diac arrest not responding to initial drug 
therapy. 
The doses of these drugs must be 
committed to memory by anyone involv-
ed in the management of cardiac arrest. 
SUMMARY 
An attempt has been made to review 
the pharmacology of the first-line drugs 
in the management of cardiac arrest. 
The importance of unqerstanding the 
utilization of these drugs cannot be over 
emphasized. In managing a cardiac ar-
rest, it is essential to have a clear 
understanding of dosage , indications , 
and sequence of administration. 
In the A.C.L.S. Provider Course, the 
use of a simulated cardiac arrest situa-
tion provides an excellent review of 
these drugs as well as reproducing some 
of the stress involved in an actual arrest 
situation. It is strongly recommended 
that every medical student become cer-
tified in A .C .L.S. prior to graduation. 
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Figure 1. Effect of Udocaine on 
conduction in Purkinje fibres. 
In A , the conduction is normal . 
The impulse spreads into the two 
branches of the Purkinje fibre and 
is conducted to the ventricle. In 8, 
the shaded area represents ischemic 
or damaged Purkinje fibre. Normal 
conduction through this damaged 
area is blocked. This is a unidirec-
tional block however, and the 
damaged portion is able to conduct 
in a retrograde fashion albeit slower 
than normal. If the Purkinje fibre 
proximal to the damaged area has 
recovered its excitability prior to 
the slow retrograde conduction 
reaching it, it will be depolorized by 
this retrograde impulse. A re-entrant 
rhythm can be established by such a 
circus movement. In C, the ability 
of the damaged area to conduct the 
impulse is improved after lidocaine 
administration, abolishing the 
unidirectional block and hence 
abolishing the re-entrant rhythm . 
Figure 2: Two compartment open model 
describing the pharmacokinetics of lido-
caine. 
Following intravenous administration of 
lidocaine, it enters the intravascular 
space (A) and is distributed through the 
plasma volume. It equilibrates with the 
peripheral compartment (B) at which 
time the blood level falls . The drug is 
metabolized in the liver while circulating 
and excreted by the kidneys . 
t-----~ EXCRETION 
Figure 3: Lidocaine blood levels follow-
ing intravenous administration. 
Following the administration of a single 
bolus (A), the blood level, which is in-
itially therapeutic, falls to sub· 
therapeutic levels within 45 minutes. 
Following initiation of an intravenous 
!nfusio~ (B) , an extended period of time 
1s reqwred to reach therapeutic blood 
levels . The proper method of ad· 
ministration, a bolus followed im· 
mediately by an 1'nt 
. ravenous infusion ~C), dp~oVJides a the~apeutic blood level 
1mme 1ate y and ma.mtains a th . 
blood level for at least the d er~peuncf 
the intravenous infusion. urat10n O 
:-;;,-,; ~~: 1-a·r-1 
:fibr i llat i on: ____ l _____ _ 
sod ium b ic arbonate 
ep inephr i ne 
reassess: venti I at ion 
acid base status 
sodium b icarbonate prn 
epinephrine 
r as;;,~i; ------------: 
: ? elec tr ica l mechan ical • 
: d issociation (EMO) ! 
~------ -----------J 
INTUBATE 
VENTILATE 100\ o
2 
IV 
r------ -·, 
1 asyslole 1 
or ' 
: EMD : _ __ "+ ___ _ 
sodium bicarbonate 
epinephr ine 
c alcium chloride 
reassess : vent i I at ion 
acid ba se 
repeat drugs - prn 
2nd line: drugs 
lidocaine- bolus & infusion procedures 
L--------. 
, ___ ___[ __ ' i 
f:,;~;ri~~~·::;r··: RESLME C PR :asystole : : 
; fibrillation .;+-----,~~~~~~~~----~, or : 
L----r-···; ~--~-~--- • 
reassess: ventilation 
acid -base sta tus 
stabilize & transport 
Figure 4: Sequence 
tion in tbe initial 
adult cardiac arrest. 
of drug administra-
management of an 
See text for drug doses. Second line 
drugs and procedures (e.g. pacemaker 
insertion, pericardia] tap, etc.) are not 
discussed. 
' 
,, ........ --------------------- ----~ 
v 
D EATH 
D EF IBRIL LATE at 400 watt-seconrl~ 
•1f Quick look paddles are not ava il able 
allach mon itor leads. If defibrillator 
does not have mon i tor consider blind 
defibr ill at ion. 
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Improved Perinatal Surveillance 
Any successful multimillion dollar 
enterprise has within its workings, inter-
nal and external audits to ascertain the 
strengths and weaknessess of the com-
pany, such that continued quality 
workmanship and profits can be sustain-
ed. Obstetrical services are big business, 
both in terms of dollars and cents and 
qualitatively and quantitatively with 
respect to human life . The public (and 
government) demand, for their money 
and effort, evidence that obstetrical ser-
vices are worthy of their continued 
financial and moral support. 
The obstetrical community has been 
slow and incomplete in their manage-
ment of this information. There are 
several reasons for this. Firstly , in many 
areas , the information is not available . 
Secondly, obstetrical groups have failed 
to appreciate the value of this informa-
tion and therefore have not compiled it. 
Other reasons include lack of expertise 
to accumulate and interpret the informa-
tion; and perhaps in some instances fear 
of what it may reveal. 
We have witnessed a dramatic reduc-
tion in maternal mortality over the past 
20 years. The current mortality rate in 
Ontario of 0.96/ 10,000 births is 
testimony to this. Responsibility for thi s 
reduction can be attributed to numerous 
factors: improved standard of living and 
nutrition; public awareness of the im-
portance of prenatal care and the causes 
of maternal mortality; more expert 
management of the pregnant patient 
who develops obstetrical problems- the 
conservative management of placenta 
praevia , more liberal use of blood with 
abruptio placenta , more vigorous treat-
ment of toxemia of pregnancy; improv-
ed ability to manage the premature 
·neonate resulting in a greater inclination 
to terminate pregnancies when maternal 
and foetal risks are great , such as 
premature rupture of the membranes at 
34 weeks of pregnancy. 
Equally as important is the improved 
surveillance of the quality of maternal 
care - the Maternal Mortality Commit-
tee of the Ontario Medical Association 
which assigns individuals to assess each 
maternal death. This individual discovers 
the circumstances of death, ascribes 
responsibility and recommends the cor-
rect management. Each death is written 
up as a case report and published in a 
yearbook for perusal by all physicians 
and institutions. 
It is the purpose of this paper to 
elaborate upon a scheme of the 
surveillance of perinatal deaths. The 
yard stick by which the quality of 
perinatal care will be measured is the 
mortality and morbidity per 1000 births. 
A further parameter can be seen in Fig . 
I; a list of potentially preventable 
Figure I 
POTENTIALLY PREVENT ABLE 
P.N .M. 
I . Foetal Asphyxia ;; 34 weeks with 
risk factors present or asphyxia during 
labour with intrapartum or neonatal 
death . 
2.1.U.G .R. 
factors or death during intrapartum or 
neonatal period 
3. Congen. Anomaly with perinatal 
death ;; 34 weeks in presence of major 
anomaly amenable to Rx 
4. Neonatal Resp. Failure 
5. Blood Grp. lncompat. wi th death 
> 32 weeks 
6. Infection - P .N .M. > 32 weeks 
7. Metabolici.D.M.- P .N.M . > 34weeks 
perinatal deaths as developed by Dr. 
Jim Low at Kingston . 
Any babies dying outside of these 
guidelines are increasing the perinatal 
mortality statistics above the " irreduci-
ble minimum" said to be approximately 
8/ 1000 births of foetuses greater than 
500 grams. This irreducible minimum in-
cludes babies dying from the following 
causes. 
Figure II 
IRREDUCIBLE P .N .M.R. 
8/ 1000 live births 
3 -lethal malformations 
4- intrauterine deaths 
I - 2 - too early 
A practical application of these con-
cepts can be seen with the St. Joseph 's 
Hospital Perinatal Mortality Statistics. 
Table I depicts the statistics for 1977. 
by Dr. G. F. Fellows 
M.D., F.R.C.S.(C) 
Table II gives a breakdown of the 
statistics for 1976 and 1977 and ob-
viously, there is considerable overlap 
with the various causes. 
Idealisti cally , if one retrospectively 
and ruthlessly assesses these deaths, the 
following degree of preventability can be 
achieved (Table III) . 
Each obstetrical unit in reviewing its 
perinatal deaths on a monthly and year-
ly basis, using this format , can gain an 
appreciation of the trends in mortality 
and the weaknesses of its unit. The dif-
ferences in the rates of mortality from 
infection and congenital anomalies in 
1977 versus 1976, were cause for some 
concern at our hospital and it is only by 
this comparative assessment that one can 
appreciate trends and initiate the ap-
propriate changes. 
Annually, Southwestern and Southern 
Ontario contribute significantly to the 
number of perinatal deaths for Ontario . 
Yet , very little is known about these 
deaths. Frequently, individual units have 
no idea of what their perinatal mortality 
rate is and receive little information, 
guidance and feedback regarding causes 
and prevention of deaths of babies in 
their uni ts and in babies that are 
transferred to other " high risk" units. 
It would seem appropriate that the 
following programme be initiated by the 
Ontario Medical Association. 
Along the lines of the Maternal Mor-
tality Committee , an Ontario Perinatal 
Mortality Committee should be 
established using the districts already 
designated by the Ontario Medical 
Association. The purpose of this Com-
mittee would be to insure the following . 
A. Documentation and reporting of 
each perinatal death ; with the report 
prepared by the obstetrical unit where 
the child is born, and a copy sent to the 
referring institution or physician . 
B. Each hospital prepare annually, 
perinatal mortality statistics using the 
guidelines of potentially preventable and 
non-preventable deaths . 
C. Independent audits of statistics 
each year with the auditing carried out 
by designated physicians from other 
districts . 
D. Perinatal Mortality booklet 
distributed each year by the Ontario 
Medical Association with case reports 
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TABLE I ST. JOSEPH'S HOSPITAL LONDON, ONTARIO, CANADA 
PERINATAL MORTALITY - 1977 
Perinatal Mortality Perinatal Perinatal 
500 gm. or 20 weeks Mortality 500 Mortality 1000 
Total Births 3 3 21 3316 3295 
Total Live Births 3298 3293 3280 
No. Rate (per 1000) No. Rate (per No. Rate (per 
1000) 1000) 
Perinatal Mortality 57 1 7. 3 52 1 5. 8 0 31 9.45 
Fetal Mortality 23 7. 0 21 6.4 1 5 4.6 
Early Neonatal * 
~1orta 1 it y 34 10.3 30 9.4 16 4.9 
Figures apply to babies delivered at St. Joseph's Hospital. 
*Neonatal Mortality- up to 2.8 days, i.e. late. 
TABLED PERINATAL CAUSES OF t10 RTALI TY 
1 977 
No. % Mortality '77 No. O' Mortality '76 10 
Asphyxia * 28 49 34 54 
I.U.G.R. 9 15.8 9 1 4. 2 
Neonatal Resp. 
Failure 20 3 5. 1 21 33 
Congen. 
Anomaly 1 1 1 9. 3 1 8 27.7 
Blood Group 
Incompat. 3 4.8 
Metabolic -
I. D. M. 2 3. 1 
Infection 1 3 22.8 3 4.8 
Other 
Abruptio 
Placenta 1 2 21 . 1 1 3 20 
* Includes St,.i 11 births Risk Scores >3 35.57 
TABLEIII PERINATAL MORTALITY - POTENTIAL PREVENTABILIT Y 
'77 
No . Rat e ( pe r 1000 live births} 
Perinatal Mortality 1000 
Non Preventable Mortality 
Potential Preventable 
Mortality 
Preventable Problems 
Asphy x ia 
I.U.G.R. 
Neonatal Resp . Failur e 
Congen . Anomaly 
Infection 
Other IDM Trauma 
Rh 
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31 
16 
15 
15 
3 
4 
0 
9. 45 
4.85 
4.55 
4 .5 
0.9 
1. 2 
2 . 12 
published in the Canadian Medical 
Association Journal using the same for· 
mat as for Maternal Mortality Case 
Reporting in the New England Journal 
of Medicine. 
In summary, increased surveillance of 
perinatal deaths with reporting of those 
deaths that are potentially preventable 
and the establishment of the Perinatal 
Mortality Committee by the Ontario 
Medical Association will lead to greater 
physician awareness of the causes of 
perinatal dea~h ~n.d improve the quality 
of care by mdJVIdual units such that 
ea.c~ unit achieves the irreducible 
mJmmum of 8/ 1000 births. There can 
be no defen.se _f~r perinatal mortality 
rates above this mm1mum. 
Developmental Disabilities: 
Early Diagnosis and Early Intervention 
When one deals with the concept of 
early diagnosis and early intervention, 
the natural reaction is to treat these 
issues as being of obvious merit and to 
presume that they, by definition, occur. 
The purpose of this paper is to suggest 
that, except where mental retardation is 
accompanied by physical stigmata, early 
diagnosis and early intervention fre-
quently do not occur . In other words, 
with the exception of children like those 
with Down's syndrome, where early 
diagnosis can be made with relative 
ease, the primary care physician, and in-
deed his consultants, are in many cases 
unable , and more importantly unwilling, 
to make a diagnosis . Thus, many 
children, including many of greatest 
need, are denied early intervention , 
because early diagnosis does not occur! 
In a school programme for IMR 
children, over 500Jo were not diagnosed 
until they arrived at school. 
I would like to examine some of the 
reasons for the lack of early diagnosis , 
for I think they have a great deal to say 
about the medical profession's approach 
to mental retardation . Probably the 
most significant reason why an early 
diagnosis is not made is, I would sub-
mit , a lack of an effective screening 
tool. I know that many, many 
developmental scales are available. I 
would submit however, that they are not 
being used effectively as screening 
mechansims . There are many reasons for 
this , but I think the fundamental one is 
that there has yet to be developed a 
screening tool which can be effectively 
applied routinely by primary care physi-
cians, be they family physicians or 
pediatricians. I would be very pleased to 
be proven wrong in this contention, but 
it is my belief that the developmental 
scales presently available are not being 
universally applied, because of their 
complexity, and have been disregarded 
by a significant majority of primary 
care physicians. 
Another important deterrent to early 
diagnosis is the concern of the physician 
of what happens if he makes an inac-
curate diagnosis. In other words, what 
are the effects of labelling a child as be-
ing retarded. It is not my intent today to 
get into the legal implications, despite 
the very significant concern that this 
may be, but to deal more specifically 
by Ronald J. Christie M.D., C.C.F .P .(C) 
with what are the effects on this child . 
What does it mean to a child and his 
parents when the label of mental retar-
dation is applied . It obviously means 
many things . It means a significant 
emotional trauma for the parents; it 
means that society will begin to treat 
the child as being different; it means 
that the educational system will forever 
treat the child as being "retarded". For , 
once this label is applied, it , except 
under the most unusual circumstances, 
will never be removed . 
Thus, the primary care physician, 
recognizing the very serious implications 
of making a diagnosis of mental retar-
dation, is reluctant to do so. He 
precrastinates ; he invents excuses as to 
why the diagnosis cannot be made , and 
the result is that, in many cases , the 
precise diagnosis is not made until many 
years after the parents have begun to 
suspect something is wrong with their 
child. 
From the parents ' point of view, this 
really is an intolerable situation. This is 
especially true for the parents who 
suspect something is wrong , but are 
unable to get their doctor to precisely 
deal with their problem . I know of one 
couple where the diagnosis was not 
made for three and a half years after 
they initiated the medical investigation. 
Obviously no early intervention was 
possible for that child. 
Thus , it seems to me that one of the 
great difficulties facing the primary care 
physician is his desire to make a precise 
disgnosis , recognizing all of the implica-
tions that will occur if the diagnosis is 
mental retardation, but also recognizing 
the very encouraging results from early 
stimulation programmes. However, sure-
ly if one is to err, one should err on 
the side of placing children in early in-
tervention programmes, and then 
hopefully facing the pleasant prospect 
that the child really didn't need it. 
Let me make a plea for less precise 
diagnoses. I mean by this not that we 
should not continue to attempt to seek 
and to find out all that we can about 
the child ' s disability , but rather to sug-
gest that we begin to think in much 
more generic terms , and that the first 
diagnosis that should be entertained is 
"does this child require early interven-
tion, or not?" . Once that diagnosis is 
made, then I would suggest that the 
physician can then have the leisure to 
make a more precise diagnosis. But, if 
we continue to delay intervention, as I 
would suspect we are in many parts of 
the world , until a precise diagnosis of 
retardation , or of other developmental 
disabilities is made, that child is denied 
the benefits of early intervention. 
What is society's reaction to all of 
this? I would submit that to date society 
has not reacted either positively or 
negatively to the issues of early 
diagnosis and early intervention . I 
would further submit however , that I 
see signs that this is changing. The re-
cent report of the United States General 
Accounting Office, in its report to Con-
gress in the area of prevention, suggests 
that, at least in the United States, ques-
tions regarding cost benefit are beginn-
ing to be asked . I think the same ques-
tions will begin to be asked regarding 
the cost of early diagnosis and early in-
tervention, vis-a-vis the cost of prolong-
ed institutionalization . In other words, 
society will begin to ask if it costs 
significantly less to begin early interven-
tion programmes, to be later combined 
with suitable educational and vocational 
programmes, in the setting of the per-
son's community, than it does to institu-
tionalize retarded people in large imper-
sonal facilities, then why does early 
diagnosis and early intervention not oc-
cur universally . I think those of us who 
are interested in retarded people should 
be asking these questions now. 
The benefits of early diagnosis and 
early intervention are obvious . My con-
cern is their lack of availability to many 
retarded persons and their families , with 
the effect that this has on the potential 
of the individual. My submission is that 
the present situation need not continue . 
I recognize that what is required is a 
massive re-think by primary care physi-
cians , so that an early diagnosis of need 
for early intervention, or lack of need 
for early intervention, can be made. The 
obstetricians have become very aware of 
the high-risk pregnancy and the high-
risk fetus . It is my contention that 
primary care physicians must become 
equally aware of high-risk children, 
children for whom early intervention is 
not only useful, but is mandatory. Let 
us stop waiting until we are sure ; let us 
begin to become sure about not wai ting. 
Page 17 
Innocent Heart Murmurs in Infancy 
and Childhood 
by M.D. Li, M.B., F .R.C.P .(C) 
An innocent heart murmur may be 
defined as one which occurs in the 
absence of a heart disease or important 
abnormality, and therefore, has no 
clinical significance either at the presept 
time or in the future . It is extremely 
common in day-to-day practi~ . 
MECHANISMS OF PRODUCTION OF 
INNOCENT MURMURS 
A heart murmur is produced by for-
ward flow of blood forming turbulence 
in the chambers or great - vessels . It 
usually has a crescendo-decrescendo con-
tour (ejection murmur). No matter what 
the source, their intensity parallels the 
ejection velocity of blood from the ven-
tricular chambers. It could be produced 
from vibration of the intracardiac or ex-
tracardiac structure, such as the heart 
muscle or the valve itself. A heart mur-
mur could be produced from an 
anatomically normal heart by the flow 
of blood across the aortic or pulmonary 
valve . This phenomenon is known as 
trigonoidation. As shown in Figure 1, 
when the valve opens, it forms a 
triangle . When the blood goes through 
the orifice, the triangle produces slight 
disruption of the laminar flow. A cur-
rent forms behind the valve cusp and 
produces a heart murmur . The heart 
8 
murmur could also be formed from 
relative stenosis or minimal stenosis of a 
valve. Many valves are slightly smaller 
than normal, enough to produce a noise 
but not enough to give a significant 
systolic pressure gradient, even after ex-
ercise. Variation in shape or calibre of 
great vessels distal to a normal 
pulmonary or aortic valve or a great 
vessel will also produce a heart murmur. 
In the newborn period and in the first 
few months of life, the right and left 
main pulmonary arteries are much 
smaller as compared to the size of the 
main pulmonary artery . The heart mur-
mur produced will radiate along the 
pulmonary artery tree to both axillae 
and to the back, resembling an organic 
coarctation of the peripheral pulmonary 
artery . With growth, the discrepancy 
disappears and the murmur also disap-
pears. The pulmonary valve is situated 
just underneath the sternum. This makes 
the pulmonary ejection systolic murmur 
the most common type of innocent heart 
murmur . 
AUSCULTATORY 
CHARACTERISTICS 
Usually the murmur is systolic, 
sometimes continuous, but never 
diastolic. It usually occurs early to mid 
Bicuspid Val v• 
clo s•d 
Bic uspid Va lv• 
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Tri cus pid Valvr 
cl ose d 
open 
Tr ic uspid Va lv e 
Eddy Currents behind 
Va l ve C us ps 
ope n( Trigonoid at ion) 
Fig. 1 Trigonoidation 
systole and is short in duration. A late 
systolic murmur is usually organic. The 
intensity is very seldom more than 
Grade III/VI. The site of maximum in-
tensity varies with different types of 
heart murmurs as described later on. 
Because of a small sized chest and thin 
chest wall, transmission of the heart 
murmur does occur in children. Quality 
and pitch of the murmur are 
characteristic according to where they 
originate. It usually becomes louder with 
the patient lying down. The effect of 
respiration is variable. Most of the inno-
cent heart murmurs become louder with 
exercise as they are related to increased 
flow across the area that produces 
noise. Only 50Jo of them will become 
fainter or disappear after exercise. 
Sometimes it is difficult to differentiate 
an innocent ejection systolic murmur 
from an organic obstructive ejection 
systolic murmur. The intensity and 
quality of the heart murmur usually 
gives you the answer. Generally, when 
the obstruction increases in severity, the 
murmur will become longer and louder 
and will peak later . That is to say, the 
more severe the obstruction, then the 
longer the systolic murmur, the louder 
the murmur and the later the systolic 
peak. On the other hand, the shorter 
the murmur, the softer the murmur, the 
earlier the peak then the more innocent 
it is (figure 2) . 
FINDINGS ASSOCIATED WITH 
ORGANIC HEART DISEASE 
The first is an ejection systolic click. 
It sounds like the splitting of the first 
heart sound but it has a characteristic 
snapping high pitched quality. The click 
usually means hypertension, valve 
stenosis or dilatation of a great artery. 
The next is an abnormal second 
sound, e.g. wide fixed splitting of the 
second sound; in atrial septal defect; 
and soft second sound in pulmonic 
stenosis. 
The third is palpable abnormality such 
as active precordium, systolic thrill or 
palpable first and second heart sounds. 
Incidence 
The_ incid~nce of innocent heart mur-
murs m vanous age groups is bet 5 
to 400Jo, depending on the study ~~n · 
summarized in Table 1. · IS IS 
Normal 
TABLEt 
INCIDENCE, TYPE AND 
DIFFERENTIAL DIAGNOSIS OF 
INNOCENT HEART MURMURS AT 
DIFFERENT AGE GROUPS 
Premature Infants (10-800Jo) 
Pulmonary Ejection Murmur 
Patent Ductus Arteriosus 
1-14 days (0.5-40%) 
Pulmonary Ejection Murmur 
Patent Ductus Arteriosus 
Pulmonary Stenosis 
1-12 months (20%) 
Murmur of Functional Peripheral 
Pulmonary Artery Stenosis 
Coarctation of Pulmonary artery 
Atrial Septal Defect 
Patent Ductus Arteriosus 
3-8 years (25-40%) 
Still's Murmur 
Subaortic Stenosis 
Ventricular Septal Defect 
Mitral Insufficiency 
Pulmonary Ejection Murmur 
Atrial Septal Defect 
Pulmonary Stenosis 
Shunt Lesions with Pulmonary 
Hypertension 
Carotid Bruit (Supraclavicular Arterial 
Bruit) 
Aortic Stenosis 
Stenosis of Carotid Vessels 
Intracranial A-V Malformation 
Venous Hum 
Patent Ductus Arteriosus 
A-V Malformation 
10-15 years (5%) 
Aortic Ejection Murmur 
Aortic Stenosis 
Bicuspid Aortic Valve 
Cardiorespiratory Murmur 
Pericardia! Friction Rub 
Minimal 
Stenosis 
Moderate 
Stenosis 
Severe 
Stenosis 
~t A;, s~ 
Fig. 2 Differential Diagnosis Between 
Innocent and Stenotic Systolic 
Ejection Murmur. 
THE TYPES OF INNOCENT HEART 
MURMURS AND THEIR DIFFEREN-
TIAL DIAGNOSES (TABLE 1) 
There are seven types of innocent 
heart murmurs , namely Still 's murmur, 
pulmonary ejection murmur , murmur of 
functional peripheral pulmonary artery 
stenosis , aortic systolic murmur , carotid 
bruit, venous hum and cardiorespiratory 
murmurs . There are some types of inno-
cent murmurs heard more often in cer-
tain age groups but they could be heard 
at other ages as well. 
In premature and newborn infants, 
you can very often hear an injection 
systolic murmur over the pulmonary 
area . It could represent a small closing 
ductus arteriosus . The ductus closes 
physiologically between 8 to 72 hours of 
age and the murmur disappears. 
Twenty per cent of infants in the age 
group of 2 weeks to 1 year do present 
with a heart murmur which is maximum 
over the pulmonary area and well heard 
over the aortic area , both axillae and 
the back . The first and second sounds 
will be normal. This murmur originates 
from the physiological narrowing of the 
peripheral pulmonary arteries. In young 
infants, the right and left pulmonary 
arteries are small as compared to the 
size of the main pulmonary artery. This 
gives a murmur that radiates along the 
pulmonary artery tree . The differential 
diagnosis here includes true coarctation 
of the pulmonary artery or increased 
pulmonary blood flow such as in atrial 
septal defect. In true coarctation of the 
pulmonary artery , the pressure proximal 
to the coarctation should be high and 
there is delayed closure of the pulmonic 
valve. The closure will be forceful and 
give you a loud pulmonic second sound. 
If the obstruction is significant, there 
will be right ventricular hypertrophy. In 
atrial septal defect there is wide fixed 
splitting of the second sound with a 
loud pulmonic component. The ECG 
findings are quite characteristic. This 
murmur usually disappears by the age 
of 8 to 12 months . 
By 3 years of age, when the child 
starts to co-operate, innocent heart mur-
murs are commonly and easily detec-
table. According to one study, 40% of 
the children at this age group do have 
an innocent type of heart murmur. The 
common one is the so-called STILL'S 
MURMUR. It occupies the first half to 
two-thirds of the systolic phase. The 
maximum intensity is located along or 
somewhat lateral to the lower left ster-
nal border , midway between the sternal 
border and the apex. This murmur has 
a specific quality sometimes described as 
a twanging string, vibratory, musical, 
buzzing or groaning murmur. It is a 
medium frequency murmur with a fre-
quency of 70 to 200 cycles per second. 
It is maximum either at the second, 
third or fourth left intercostal space and 
transmitted along the left sternal border 
to the apex, to the aortic area and to 
the pulmonary area . It was said to be 
produced either inside the right or left 
ventricle with the one that originates 
from the left ventricular outflow occur-
ring in mid systole. This murmur has to 
be differentiated from a small ven-
tricular septal defect , idiopathic hyper-
trophic sub-aortic stenosis or mitral m-
competence. 
PULMONARY EJECTION SYSTO-
LIC MURMUR is also common at this 
age group. This is thought to be pro-
duced by turbulance from rapid right ven-
tricular ejection, especially when the pa-
tient has a high cardiac output. This is a 
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high frequency murmur. It is an ejection 
systolic murmur occupying. the first h~f 
to two-thirds of the systolic phase. It IS 
maximum at the pulmonary area and 
radiates to the left sternal border, left 
axilla and left side of the neck. 
Sometimes it is radiated slightly to the 
aortic area. With exercise, the intensity 
of the murmur does increase. This mur-
mur usually is loudest when the patient 
is in supine position. There is a normal 
first and second sound. This kind of 
heart murmur is heard commonly in pa-
tients with a chest deformity such as 
depressed sternum, scoliosis, etc . The 
differential diagnosis of a pulmonary 
ejection systolic murmur includes atri~ 
septal defect, pulmonary valve stenosis 
and shunt lesion with pulmonary 
hypertension. In patients with an atrial 
septal defect, the murmur itself is a 
flow murmur and sounds quite innocent. 
They should have a wide fixed splitting 
of the second sound with a loud 
pulmonic component, and evidence of 
right ventricular hypertrophy. The ECG 
is quite characteristic. In pulmona~y 
stenosis of a significant degree , there Is 
usually a pulmonary ejection systolic 
click a palpable pulsating main 
pulm'onary artery, systolic thrill and 
sometimes an abnormal second 
sound. In patients with shunt lesion and 
pulmonary hypertension, . so-calle? 
Eisenmengers complex, the nght ventn-
cle will be very active with a single loud 
second sound. The quality of the mur-
mur itself could be quite innocent. 
Sometimes they don't even have a heart 
murmur . 
CAROTID BRUIT or SUPRACLA-
VICULAR ARTERIAL BRUIT is a 
systolic murmur heard in the neck or 
over the supraclavicular fossa . They are 
maximum over either the carotid vessels or 
at the supraclavicular fossa and radiate 
down below the clavicle o the aortic or 
below the clavicle to the aortic or 
pulmonary area. Sometimes you can feel 
a systolic thrill over the carotid vessels 
but there is no thrill at the suprasternal 
notch. This differentiates from true aor-
tic valve stenosis. It is bilateral in 620Jo, 
right sided in 24% and left sided in 
14%. It is very likely that this murmur 
is produced at the bifurcation of the in-
nominate arteries or common carotid 
arteries . With increasing cardiac output 
this murmur will become very obvious. 
The differential diagnosis here includes 
organic sternosis of the carotid vessels, 
aortic valve stenosis or A-V malforma-
tion inside the head. In children, 
organic stenosis of the carotid vessels 
and A-V malformation of the head is so 
uncommon that whenever we hear a 
carotid bruit in an asymptomatic chi ld , 
we will more or less conclude that it is 
an innocent heart murmur. 
VENOUS HUM is very common in 
small children especially when they are 
standing with' the chin tilted up . It is 
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usually maximal at the supraclavicular 
fossa and radiated to the aortic or 
pulmonary area. It occurs in . the right 
side only in 50% of the patients and 
left side only in 30% with bilateral in 
20%. This murmur can be abolished 
easily by either lying the p~tient do~ 
or compressing the external JUgular vem 
or changing position of the head. The 
differential diagnosis includes patent 
ductus arteriosus and A-V malforma-
tion. 
The innocent heart murmur in the 
pre-schooler or in the grade student 
usually becomes softer and disappears 
by the age of 8 to 10 years. It is not 
uncommon for a heart murmur to be 
discovered on physical examination for 
camp or pre-high school entry . At t~s 
age, the most common heart murmur IS 
an AORTIC EJECTION SYSTOLIC 
MURMUR. The doctor wonders whether 
the child has significant aortic stenosis. 
This is a murmur that is maximum at 
the aortic area or the third left inter-
costal space radiated to both carotid 
vessels and down to the left sternal 
border and apex . The murmur occurs at 
the first half of the systole and it peaks 
early . The mechanism of production is 
thought to be disproportion between the 
calibre of the aortic valve and that of 
the ascending aorta . It is accentuated by 
high cardiac output. It should be dif-
ferentiated from aortic valve stenosis or 
bicuspid aortic valve . The differential 
diagnosis between an innocent aortic 
ejection systolic murmur and a true aor-
tic valve stenosis is most important as a 
patient with significant aortic stenosis is 
a candidate for sudden death with exer-
tion . In true aortic valve stenosis, the 
patient usually has an ejection systolic 
click with systolic thrill, especially after 
exercise. The second sound could be 
quite normal. Again, the milder the 
obstruction then the shorter the mur-
mur the softer the murmur and the earli~r the systolic click . Bicuspid aortic 
valve is the most common congenital 
malformation of the heart. It occurs in 
about I in 78 of the general population, 
from autopsy data. They usually pro-
duce no harm until later on in life when 
the aortic valve cusps become 
degenerated, calcified and then symp-
tomatic. At the paediatric age group, 
there could be just a very soft aortic 
ejection systolic murmur with no other 
abnormality. The diagnosis could be 
made by an echocardiogram. 
There is another innocent murmur we 
hear from time to time in all age 
groups. This is the so-called CAR-
DIOESPIRATORY MURMUR. It is 
located anywhere over the heart lung 
margin but most commonly at the ap~x . 
It is well localized with a bizarre h1gh 
pitched squeaky quality. They are . usual-
ly systolic in timing and may be~m late 
systole and extend into early diastole. 
The intensity of the murmur changes 
with the position of the patient and alhso 
. h The murmur as with respiratory P ase. . 
a very unusual quality. It IS su~posed to 
be produced by the compres~JOn of a 
t Of the lung by a portion of the segmen d'ff .al 
heart during systole. !he . J er~n~J 
diagnosis includes pencard1al fnct10n 
rub. 
CONCLUSION: 
If I see a child with an ejection systolic 
murmur, the first thing I do is listen to 
the quality of the heart murmur and see 
whether it is organic or innocent. As I 
stated before, the shorter the m.urmur, 
the softer the murmur, the earlier the 
peak, then the more benign it is. I look 
for abnormal first and second sounds 
and other abnormalities. Sometimes a 
chest X-ray and ECG will help. The 
distribution of the murmur tells me 
where it originates from. If the murmur 
originates from the right side of the 
heart I have to rule out an atrial septal defec~ or pulmonary stenosis. If I decide 
that it is mild pulmonary valve stenosis, 
usually I call it an innocent heart mur-
mur as the long term natural history 
studies show that in patients with mild 
pulmonary valve stenosis, the. cou~se is 
benign and they usually remam m1ld or 
improve with time. On the other hand, 
if the murmur originates from the left 
ventricular outflow, it could be aortic 
stenosis or bicuspid aortic valve. The 
natural history of aortic stenosis is for 
the obstruction to increase with time. 
For this reason, I think we should 
follow this patient along more closely 
and for a longer period of time. An 
echocardiogram could be done to rule 
out bicuspid aortic valve or sub-aortic 
stenosis (hypertrophic cardiomyopathy). 
I usually ask the patient to come back 
once more for reassessment in 2 to 3 
years. 
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Crime and Punishment 
Going through medical school could 
best be described as the least exciting 
way of discovering the human body. 
One of the means medical schools 
deliberately employ to destroy the in-
timacy of the human body is the orai 
examination. Discovering about the 
pudendal nerve and the supinator muscle 
were not enough. Oral examinations 
were designed so that students were 
1 forced to discuss these shocking items in 
front of professors. Nothing is barred 
from these candid and sometimes frank-
ly rude discussions - not even dermoid 
inclusion cysts! 
Oral exams have been alternatively 
looked upon by students as means by 
I which they can discuss their ignorance 
in a knowledgeable fashion or discuss 
I their knowledge in an ignorant fashion. 
Medical examiners can be of the 
spoon feeding variety, e.g. 
''Tell me, Doug, does Diabetes screw 
up your blood sugar?" 
"Yes sir, it does." 
"That's right! That's right, it does. 
Very good. Very good Doug." 
"And what can the thyroid gland 
do? " 
"It can work too much or too little ." 
"That's right! That' s right, it does. 
Very good. Very good Doug." 
These however, may be confused with 
those that feed you poison. 
''Tell me Doug, does Diabetes screw 
up your blood sugar? " 
"Yes sir, it does ." 
" Are you sure?" 
"Yes." 
" Then you are telling me that 
everyone with diabetes, every last man, 
woman and child , must absolutely and 
definitely have abnormal blood sugar?" 
"Well, . .. yes." 
''And there can never be a diabetic 
who seems to have normal blood 
sugar?" 
"Well, . , okay, maybe there 
could be the odd diabetic with normal 
blood sugar." 
"I see, some diabetics can have nor-
mal blood sugar." 
"Well, yes, I guess a few could 
have." 
"No, that's wrong. All ·diabetics have 
abnormal blood sugar. (Pre-diabetics 
don't count.) You fail, you idiot!" 
Oral exams induce intra-psychic con-
flict. For example, an examiner once 
asked; 
" I operated on someone with mycotic 
aneurysms yesterday, Doug. Should I 
have given him dose of preop anti-
fungal medicine instead of just 
operating?'' 
by D. Zocbodne 
I thought, I could say; 
"Yes sir, you should have, and in 
failing to do so, I feel you have at once 
betrayed the trust of the people of 
Canada and I feel obliged to discuss 
this with the higher courts." 
or I could say: 
"Aha, you are seeking to mislead me. 
You certainly are a treacherous bloody 
fellow. Everyone knows that intra-
operative fungi are used to produce in-
vivo antibiotics which in turn reduce in-
fection ratios." 
or finally; 
"No sir, it would be foolish for me, 
a mere scrap of a medical student, bare-
ly visible above the scum of an infected 
wound, to dispute the word of a 
thoracic surgeon. To do so would be 
blasphemy.'' 
Advice for examinees? Always tell the 
examiner that you would do a full 
history and physical and would start an 
IV, no matter what the question is . If 
your examiner is an anaesthetist, throw 
in some gibberish about an airway in a 
cognizant fashion . If your examiner is 
an opthamologist, irrigate! If your ex-
aminer is a surgeon, say you would 
start scrubbing unless the patient has 
high serum amylase. Finally, remember 
to brush your teeth . Bad breath fails 
oral exams. 
Ontario Medical Association 
pro-fes'sion: 
" A calling or vocation requiring specialized knowledge 
and intensive preparation. " 
The members of the Ontario Medical Association know 
that in today's world, specialized scientific knowledge is 
not all there is to medicine. A wide range of issues face 
physicians - from the economic squeeze in health care, 
and the intricacies of running a practice that's also a 
business, to dealing with political pressures and keeping 
pace with a fast-changing society. To you, as a student, 
the O .M.A. offers part of your intensive preparation for 
the profession of medicine. 
For information on JOmmg the Ontario Medical Associa-
tion, simply write Anne Todd, Supervisor of Membership, 
O.M.A., 240 St. George Street , Toronto M5R 2P4; or 
phone 925-3264 (in Toronto), 1-800-261-7215 (toll-free 
outside Toronto) 
Joining is only your first step in participation. 
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Headaches in Children 
Most parents are surprised to hear 
that headaches are almost as common in 
children as they are in adults. Children 
may develop symptoms of headache in 
infancy but months or years may pass 
before the complaint is recognized. 
In one of the few studies of headache 
in children, Bille reviewed the entire 
school population of Uppsala in 
Sweden.' . At seven years of age 390Jo of 
the children reported some headaches, 
while by age 15 this figure had risen to 
750Jo. Of these, 150Jo had frequent non-
migrainous headaches and 50Jo had 
migraine. Thus, there is little difference 
between adults and children with respect 
to frequency of headache and the same 
can probably be said of the 
mechanisms. 
During the past summer, one of us 
(S.A.B.) followed up by telephone 100 
children referred from family practice to 
a pediatric neurologist with the single 
complaint of headache. The average 
time of consultation was over five years 
ago, well before the advent of Com-
puterized Tomography to this communi-
ty . Excluded were children who could 
not be traced -45- or had headache plus 
established disease or some additional 
major symptom such as fever or convul-
sions. Essentially the c'hildren reviewed 
had chronic rather than acute headache, 
on average having complained for 2 
years. The average age of onset was 8 
years. The majority -56- were boys. 
Headache in children and adults may 
be conveniently discussed under three 
headings: migraine, tension and 
miscellaneous group. 
Migraine 
The most common type of headache, 
in 47 of the referred children, was 
migraine, with a family history in 400Jo 
of the mothers and 130Jo of the fathers. 
Migraine in children is almost always 
fragmentary or atypical. None had the 
characteristic story of "classical 
migraine" with a visual aura, progress-
ing to unilateral pounding headache with 
vomiting and relieved only with sleep. 
Most had features of "common 
migraine" with generalized throbbing 
headache with crying or screaming. Only 
8 of the 47 children with migraine had 
an aura. Children have difficulty 
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describing their aura but may draw 
them . 2 Rarely numbness, tingling and 
hemiparesis occur. 
Fortunately the 
headache diminishes 
severity of the 
rapidy with ex-
planation, reassurance and increased 
confidence of the parents. 
A migraine attack often draws to a 
close with vomiting (the "sick 
headache") and sleep. Like the adult, 
the child prefers the room dark and 
quiet, but care and support is ap-
preciated. A cold cloth to the forehead, 
a pail for vomitus and some reassuring 
words are certainly helpful. Vomiting 
limits the use of oral medication. 
Migraine in young children may con-
sist only of periodic vomiting or ab-
dominal pain. In children who continue 
to have migraines a more typical pattern 
usually develops by adulthood. 
TENSION HEADACHE 
Tension headaches occurred in 39 
children. About two thirds were boys, 
although mothers had more headaches 
than fathers . 
Tension or functional headaches 
usually begin at the back of the head or 
neck and progress to a band-like con-
striction, pain all over the head or 
temporo-frontal discomfort. The 
headache develops slowly towards the 
end of the day . Children are frequently 
able to watch T.V. from the chesterfield 
when resting . They may cry with 
headache but rarely vomit. 
These headaches are usually related to 
poor social circumstances, difficulty in 
school or teasing by peers. 
When the home conditions are a key 
factor in the headache, the parents may 
be unhappy, quarrelling or drinking. 
The child usually knows . Sometimes the 
family moves frequently from one un-
satisfactory neighborhood to another. 
Unemployment, poverty and single 
parent families provide a common 
background for tension headache. 
When the headaches occur in the morn-
ing, they may be related to a rough 
group on the school bus, a surly driver 
or motion sickness, but more often the 
difficulty is separating from mother. 
Headache is sometimes an early symp-
tion of "school phobia". It is important 
to avoid the situation of one boy who 
missed 70 days of school in one year. 
Two simple questions may open the 
discussion about school-related head. 
aches. The first is "Do you enjoy 
school?" The answer may well be, "I 
hate it!" or "I only like recess" . A sec· 
ond question develops some focus, "is 
the problem with the teacher, your 
classmates or the work?" Occasionally 
all three are combined. 
MISCELLANEOUS HEADACHES 
About one child in seven with 
headache provides a different challenge 
to the physician than the more common 
migraine or tension headaches . 
Many children with chronic sinusitis 
and otitis media may be referred to the 
allergist or otolaryngologist but we 
found four children who were mouth· 
breathers, prone to upper respiratory 
tract infections and nasal obstruction. 
Sinusitis was confirmed on x-ray in 
these four plus one other with primary 
tension headache. 
Systemic illness such as urinary tract 
infection may be difficult to recognize 
but the functional enquiry is valuable. , 
Drugs, like Carbamazepine can cause 
headaches. Post-traumatic headache was 
recorded only in one child. 
The physician's chief concern is to 
detect those children with increased in· 
tracranial pressure. There were three 
such children in this series, comparable 
to the 20Jo noted by Tibbles 3 • All were 
apparent at the initial visit. The suspi· 
cion begins when the parents state the 
child was well until a few months I 
previously and the headache has become 
progressively worse . Usually there is no 
family history . The headaches may oc· 
cur in the morning and may be relieved I 
by vomiting. The child's personality may 
change. A child who was previously 
sunny and outgoing becomes withdrawn 
1 or emotionally labile. The school work 
may slip and it is important to go back 
to the school records since the child 
with tension headaches frequently has 
had trouble since grade one reading. 
ON EXAMINATION 
On general physical examination it is 
important to look at the whole child. 
One girl with a craniopharyngioma was 
! small with the chubby abdomen and 
thin legs typical of the pituitary dwarf. 
No child had an elevated blood 
pressure. Neurological examination of 
the three children with increased in-
tracranial pressure showed reduced 
visual acuity and papilledema but the 
fields were intact. Only the boy with 
astrocytoma showed unsteady gait. 
Minor congenital anomalies and non-
~ localizing or "soft" neurological find-
ings were found in half the children 
i with tension headaches. These have been 
associated with difficulty in school and 
behaviour problems . Visual acuity was 
1 decreased in 10 children. 
, Investigation of children with 
headache after an adequate history, 
~ physical and neurological examination 
need not be elaborate. Some had been 
1 previously subjected to x-ray and blood 
1 tests but 42 children required no further 
·
1 laboratory study. Twenty-two had elec-
1 troencephalograms, partly because of 
1 our interest in EEG and migraine and 
fifteen were dysrhythmic. Only two skull 
x-rays were abnormal, both in children 
with brain tumours. Four sinus films 
i and one skull x-ray showed opacification 
of sinuses. Psychological reports were 
requested in four patients which provid-
ed valuable additional information. 
Some others had previous psychological 
1 study in school. 
I TREATMENT 
The treatment of headache in children 
is not difficult. The more time spent in 
l education, the less is needed for drug 
1 manipulation. 
Essentially, the cause of the headache 
is discussed with the family and child, a 
~ written report is provided for the refer-
' ring doctor with a copy to the family. A 
i booklet4 is provided with appropriate 
chapters scored and the home and office 
telephone number of the consultant. The 
telephone has never been abused by the 
1 parents. 
The best treatment is avoidance of 
precipitants when these are known. If 
late nights result in a headache then 
, regularity in bedtime is important. The 
children are usually more than willing to 
attempt to comply with this kind of 
1 solution. 
FOR MIGRAINE 
Extra reassurance regarding the 
valuable personality characteristics of 
migraineurs is provided even though Bo 
Bille found no correlation between fre-
quency of migraine, social class and 
school performance' . Since migraine is 
often familial, the affected parent is 
pleased to acknowledge that the majori-
ty of migraine sufferers are intelligent 
and hardworking. These desirable traits 
compensate for some of the responsibili-
ty of transmitting a painful condition to 
their offspring. 
Parents are instructed to record the 
foods eaten just prior to the onset of 
headache and a list of common food 
precipitants is provided . 
Specific treatment consists mainly of 
ASA tablets given early, rest and sup-
port. The favorite family remedy is 
usually approved. Some children find 
that no medication really helps and only 
rest provides relief. Ergot preparations 
were not prescribed . Only recently has 
prophylaxis with Pizotyline (Sando-
migran) been considered. 
FOR MISCELLANEOUS 
HEADACHES: 
The treatment is individually prescrib-
ed, depending on the cause. Often the 
causes are multiple. The children with 
sinus infection were treated with 
antibiotics and decongestants . The two 
children with tumours had them removed 
without difficulty. The site of the 
craniopharyngioma was radiated. 
Hormone replacement therapy has been 
continued . One child with benign 
intracranial hypertension was treated 
with a temporary shunt. 
OUTCOME: 
Of the 100 children with the single 
primary symptom of headache, followed 
up five years later, the headaches disap-
peared entirely in 42 children after an 
average interval of 10 months . In 
another 45 children, the headaches have 
decreased in frequency and severity so 
that they no longer constitute a major 
concern. 
In nine children the headaches have 
remained much the same. However, the 
family concern is less. Only three young 
people complained of worsening 
headaches. One was a mildly retarded 
boy with hemiplegia and seizures who 
works in a protected workshop. His 
home conditions are poor. The other 
two have hemiplegic migraine and fur-
ther studies are planned. The outcome 
was quite similar in Bo Bille's series. 
None of the children developed other 
significant illness during the past five 
years. It is unlikely that a serious condi-
tion was missed. 
IN CONCLUSION 
The danger signs for children are : 
- acute headaches combined with some 
other major symptom such as fever, 
convulsions or confusion. 
- headaches associated with a blow to 
the head or local pain. 
- headaches at the back of the head 
especially when associated with visual 
symptoms, head tilt, and unsteady gait. 
- headaches which interfere with nor-
mal life-style and produce weight loss or 
growth failure. 
- early morning headaches relieved by 
vomiting. 
Fortunately, all of these are rare . 
Headache in children is like reading 
an illustrated copy of Alice in 
Wonderland - the physician is never 
quite sure what strange Tenniel picture 
is going to turn up next. All of the 
children are quite different but there are 
recognizable patterns of headache, and 
treatment is usually simple and reward-
ing. With an adequate history, physical 
and neurological examination and 
judicious use of laboratory, the doctor 
is unlikely to miss important features . 
Schedule a repeat visit to be sure. Suc-
cessful therapy prevents headaches for 
the physician too! 
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***GET IN THE SWING! *** 
Come to the Health Sciences FACULTY-STUDENT 
GET-TOGETHER in the Berry Patch, SOMERVILLE HOUSE, 
Every Friday Afternoon 4-6 p.m. CASH BAR 
-SEE YOU THERE-
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THE UNIVERSITY OF WESTERN ONTARIO 
FACULTY OF MEDICINE 
CONTINUING MEDICAL 
EDUCATION PROGRAMS 
1978-1979 
REFRESHER DAY IN PSYCHIATRY Wednesday, April11, 1979 
London Psychiatric Hospital 
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University Hospital 
REFRESHER COURSE IN OTOLARYNGOLOGY Wednesday, April 25, 1979 
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ORTHOPAEDIC SURGERY CLINICAL DAY Friday, May 2, 1979 
University Hospital 
OPTHAMOLOGY SPRING CLINICAL DAY Friday, May 4, 1979 
University Hospital 
CERTIFICATION WORKSHOP Wednesday, May 9, 1979 
St . Joseph's Family Medical Centre 
REFRESHER DAY IN MEDICAL GENETICS Friday, May 11 & Saturday, May 12, 1979 
Location to be announced 
CPRI SYMPOSIUM Wednesday, May 30, 1979 
Children 's Psychiatric Research Institute 
The above program is subject to alteration and additions. 
For further information, please contact: 
THOMAS G. McGHIE, M.D. 
ASSISTANT DEAN-CONTINUING EDUCATION 
FACULTY OF MEDICINE 
THE UNIVERSITY OF WESTERN ONTARIO 
LONDON, ONTARIO N6A 5C1 
(519) 679·3867 
Medical Journal 
Published by the Hippocratic Council 
and students of the UWO Medicr:il School. 
SUBSCRIBE NOW -
This Student Journal needs Your Support 
ut a ong o e 1ne •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Complele and Rel urn wtl h a cheque or money order lo r $6 10 
THE U W.O. MEDICAL JOURNAL 
HEALTH SCIEN CES CENTRE 
UNIVERSITY OF WESTERN ONTARIO 
LONDON ONTARIO N6A 5C 1 
Name: 
Address: --------------------------------~~~~~----------------Postal Code: 
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132 Maple St. London 
433-1795 
BUSINESS 
ANSWERING 
SERVICE 
OF LONDON LIMITED 
,.--------, 
ALL CITY AREAS 
NO 
MILEAGE CHARGES 
OVER 20 YEARS 
OF SERVICE TO 
City-Wide 
Radio Paging 
gives you ac:tual voice 
massages wherever you are. 
• Tone I .-:. or tone only 
679-1330 
247 QUEENS A.V. 
T arr·Brook Pharmacy 
(TARR PHARMACY LTD.) 
• PRESCRIPTIONS • 
• ALL DRUG PLANS ACCEPTED • 
• DELIVERY SERVICE • 
Two Stores To Serve You: 
1001 Adelaide St. North 
434-2135 
150 King Edward Ave. 
Glen Cairn Plaza - 686-5341 
THE BUSINESS COMMUNITY (I..,.,. Optical Bldg.) 430 Richmond St. (nortli of Dundas at Carling) 672-4720 
DEAN RUSSELL LIMITED 
DRUG AND SURGICAL SUPPLY 
L 0 N D 0 N, 0 N T A R I 0 
Drug Division 
264 DUNDAS STREET 
PHONE (519) 434-4565 
PHYSICIAN 
NEEDS -
• Lab Coats 
• Blood Pres-
sure Sets 
• Microscopes 
• Stethoscopes 
• Dissecting 
Kits 
• Diagnostic 
Sets 
• Needles 
• Syringes 
. 
• Gauze, 
Etc. 
Surgical Division 
187 HYMAN STREET 
PHONE (519) 433-9268 
RENTAL 
DIVISION 
• Wheelchairs 
·~ ,._ - - ...... 
• •• Walkers 
• Crutches 
• Baby Scales 1 ·: 
• Oxygen 
Equipment 
• s~~tion Machine 
• Hospital Beds 
HOME CARE NEEDS 
Urinals - Incontinent Pants -- Ostomy Supplies Texas 
Catheters - Bedside Bags Incontinent Pads Elastic 
Stockings Knee, Wrist, Elbow and Ankle Braces Body 
Belts - Back Braces - Cervical Collars - Commodes -
Everest & Jennings Wheel Chairs and Accessories Crutches 
Canes - Walkers - Geriatric Chairs - Elevated Toilet Seats 
Grab Bars Bath Tub Rails Bath Tub Seats Air 
Cushions - Hospital Beds 
WEEKDAYS 8:30 - 5:30 SATURDAYS 9- 12 
